The recent adoption of China's new national mental health law provides a good opportunity to obtain baseline information about community mental health literacy in the country. Aim: Assess knowledge and attitudes about mental disorders among residents in Shanghai. Methods: A total of 1953 residents aged 15 or above selected from all 19 districts in Shanghai completed two self-report questionnaires -the Mental Health Knowledge Questionnaire (MHKQ) and the Case Assessment Questionnaire (CAQ). MHKQ total scores range from 0 to 20 (higher scores indicate better mental health literacy). The CAQ presents respondents with five case vignettes and possesses nine questions after each vignette measuring respondents' knowledge and attitudes towards these mental illnesses. Results: Correct response rates for the 20 MHKQ items ranged from 26 to 98%, with a mean rate of 72%. The internal consistency (alpha) of the 20 items on the MHKQ was 0.69, but this decreased to 0.59 after removing four items about mental health promotion. A 5-factor model for the 20 items in the MHKQ was identified using exploratory factor analysis on one-half of the surveys, but the model was only partially validated in the confirmatory factor analysis using the second half of the surveys. On the CAQ, rates of correct recognition of mania, depression, schizophrenia with positive symptoms, schizophrenia with negative symptoms and anxiety were 42%, 35%, 30%, 19% and 21%, respectively. Work stress (37.3%), problems with thinking (30.0%) and negative life events (24.4%) were reported to be the three main causes of mental disorders. Seeing a counselor (34.2%) or a psychiatrist (33.3%) were the two most common suggestions for help-seeking. Higher education and younger age were related with better mental health literacy and higher rates of recognition of common mental disorders. Conclusions: Mental health literacy in Shanghai appears to be increasing, but the reliability and validity of the instruments used to assess mental health literacy (MHKQ and CAQ) have not been adequately assessed so this result must be considered preliminary. Further work, preferably including both qualitative and quantitative components, is needed to revise these instruments before they can be used to assess the effectiveness of mental health promotion campaigns.
Previous studies that assessed public awareness about mental health issues (often called 'mental health literacy') cover a variety of topics: community members' knowledge about the causes and appropriate interventions for mental disorders; public attitudes about mental disorders and about persons with mental disorders; the ability of community members to identify different types of mental disorders; and public awareness about sources of information about mental health. [9, 10] Most of these studies focused on depressive disorders or schizophrenia; some also considered other affective disorders, alcohol dependence, drug abuse, anxiety disorders and dementia. [11] 1. Introduction Globally, there are approximately 450 million individuals with mental or behavioral disorders, [1] the majority of whom never receive treatment. [2, 3] Lack of treatment -which is more common in low-and middle-income countries than in high-income countries (85% v. 54%) [4] -may be related to low community awareness about mental illness. [5, 6] Interventions aimed at improving public awareness about mental health issues should, theoretically, increase care-seeking and result in the improved prevention and control of mental illnesses. [7, 8] However, it is difficult to compare results from these studies because they use different methods to assess mental health literacy.
In the current study we administered a questionnaire about mental health literacy to a representative sample of adults living in Shanghai. The survey instrument used was a modified version of subsections of the comprehensive 'Questionnaire of Mental Health Work' developed by the Chinese Ministry of Health for use across China which includes case vignettes about five types of mental disorders. [12] Conducted prior to the passage of China's new mental health law, [13] the study provides information about the use of standardized methods for assessing mental health literacy and establishes a baseline measure that can be reassessed periodically as the new law is implemented.
Methods 2.1 Sample
The target population was permanent residents of Shanghai 15 years of age or older. The process of identifying respondents is shown in Figure 1 . The survey was conducted from September to November 2011 in all 19 districts of Shanghai. One sub-district that agreed to participate was identified from each district and then five neighborhoods were randomly sampled from each of these 19 sub-districts. Twenty-five residents were randomly selected from each neighborhood using the resident lists (that had been updated by collaborators at psychiatric hospitals in each district) of 10 of the 95 identified neighborhoods and 20 residents were randomly selected from each of the other 85 neighborhoods, resulting in a total sample of 1950 individuals. (The two districts that selected 25 subjects in each of its five neighborhoods did so in order to have a large enough sample to generate reliable district-specific results.) When a selected individual could not be reached, was unwilling to participate, or was unable to complete the survey, the first person of the same gender and similar age (within 5 years) after the original individual on the resident list was selected as a substitute. If the first substitute could not complete the questionnaire either, the next person served as the substitute using the same method of selection until the questionnaire was A total of 245 substitutes were identified,  including the selected substitutes for 3 individuals in the  original sample who were subsequently located (and  completed the survey) and the substitutes for 29 cases  in which the first substitute was not located and so a  2 nd substitute had to be identified. As shown in Figure  1 , a total of 1953 individuals completed the survey, including 1737 who were in the original sample and 216 substitutes. Thus the completion rate for those initially sampled was 89.1% (1737/1950).
Assessments
The current study uses two subscales from the Questionnaire of Mental Health Work issued by the Chinese Ministry of Health: the Mental Health Knowledge Questionnaire (MHKQ) and the Case Assessment Questionnaire (CAQ). [12] The MHKQ contains 20 items, which are shown in Table 1 ; items 1 through 16 are about basic knowledge of mental health issues and the remaining four items ask about awareness of different mental health promotion days. One point is given for each correct answer, so the total score ranges from 0 to 20, with higher scores representing better 'mental health literacy'. A previous study with an earlier version of this scale among 1237 middle school and high school students [14] reported a Cronbach's alpha value of 0.73 for the 20 items in the scale, identified 4 factors in an exploratory factor analysis of the results, and reported acceptable test-retest reliability of the total knowledge score among 97 students who repeated the survey one week after the first administration of the survey (r=0.68, p<0.001). The reliability and validity of the final version of this scale in adult community members have not, as yet, been assessed.
The original version of the CAQ section has five cases that describe depression, mania, schizophrenia with positive symptoms, schizophrenia with negative symptoms, and obsessive-compulsive disorder (OCD). The current study changed the case of OCD into a case of generalized anxiety disorder (GAD). Respondents are asked to answer nine questions following each case description; the questions are shown in Table 2 : the first two questions ask the respondent to identify the condition; the third question asks about the cause of the condition; the fourth question asks respondents to select the most appropriate intervention; and questions 5 to 9 ask about attitudes towards persons with the specified type of mental disorder.
In order to quantify respondents' accuracy in recognizing different types of mental disorders, we developed a new measure, the 'overall identification score'. For each of the five conditions described in the vignettes, a score ranging from 0 to 3 was computed based on responses to the first two questions as follows: (a) if the respondent correctly identifies the specific condition on the second question a full score (three points) is given regardless of the response on the first question; (b) if the respondent's answer to question 2 identifies a condition that is in the same group as the correct response (depression, OCD, and GAD are considered one group; schizophrenia and mania are considered the second group) the score is 2, regardless of the response to question 1; (c) if the respondent's answer to question 2 is not in the same group as the correct response but the response to question 1 indicates that this is a 'mental problem', the score is 1; and (d) if the respondent did not consider the condition a mental problem in question 1 and did not identify a condition in the same group as the correct response in question 2, the score is 0. The final 'overall identification score' was the sum of scores from the five cases, ranging from 0 to 15. The reliability and validity of this measure have never been assessed.
Survey method
In group sessions or home visits, interviewers explained the aim of the study and the confidentiality principles to participants and then obtained their oral consent. The survey was administered as a self-completion questionnaire that each respondent completed independently. But if a respondent had difficulty understanding the questionnaire or was unable to read the questionnaire due to poor sight or low literacy, interviewers read the items to the participant and recorded the answers. Most respondents completed the survey within 30 minutes. Interviewers include 125 staff members from the prevention departments of psychiatric hospitals in each of Shanghai's 19 districts; they were collectively trained to administer the survey by the mental health division of the Shanghai Centers for Disease Control.
This study is part of an annual national survey on mental health literacy, the Shanghai component of which was approved by the Shanghai Municipal Bureau of Health.
Statistical analysis
Data were analyzed using SPSS software version 17.0. Descriptive statistics were presented for each item in both MHKQ and CAQ. The internal consistency of the MHKQ was assessed using alpha values. Exploratory principal component factor analysis with varimax rotation with Kaiser normalization of the 20 items in the MHKQ (and, separately, with the first 16 items specifically focused on mental health awareness) that identified factors with an eigenvalue of 1 or greater was conducted in a random sample of 976 of the surveys. A 5-factor model was selected from the exploratory factor analysis and assessed in a confirmatory factor analysis with the remaining 977 surveys. T-tests and ANOVA with post-hoc tests (Bonferroni) were used to compare the mental health literacy score and the overall identification scores of respondents by gender (male v. female), age group (<35 years of age v. >35 years of age), level of education (primary school or lower v. middle school and high school v. college or higher), and marital status (currently married v. not currently married). In the confirmatory factor analysis the highest loading for the item did not occur in the factor predicted by the exploratory factor analysis.
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Mental health literacy
As shown in Table 1 , the proportion of respondents who answered each item correctly ranged from 26.3 to 98.1%; the mean correct response rate for the 20 items was 71.9%. The computed mental health literacy score ranged from 6 to 20 and the mean (sd) value was 14.4 (3.1).
The internal consistency of the 20-item MHKQ was fair (Cronbach's α=0.69) and that of the first 16 items in the scale (excluding the 4 items about mental health promotion) was poor (α=0.59). In both the 20-item and 16-item version of the scale, removal of item 15 ("Individuals with a bad temperament are more likely to have mental problems") resulted in a somewhat higher alpha value, which indicates that the construct assessed by item 15 is different from that assessed by the other items in the scale.
The exploratory factor analysis of 976 randomly selected surveys identified 6 factors with eigenvalues greater than 1 and accounted for 50.3% of the variance.
Exploratory factor analysis of the 16-item version of the scale (excluding the 4 items about mental health promotion activities) had essentially the same result. Considering the scree plot of the eigenvalues and the item loadings in the exploratory analysis, we selected a 5-factor model for the 20-item version of the scale as the best representation of distinct constructs considered in the scale (shown in Table 1 ): Factor 1 included four items about awareness of mental health promotion activities; Factor 2 included five items about beliefs that mental disorders are uncommon and unchangeable; Factor 3 included six items that reflected beliefs about the normalization of mental disorders; Factor 4 included three items related to mental health as a component of overall well-being; and Factor 5 included two items regarding incorrect beliefs about the causes of mental disorders. This model was then tested in a confirmatory factor analysis (which specified the number of factors as five) using the second half of the total sample of surveys (n=977).
The results of this confirmatory factor analysis are shown in Table 1 . The model accounted for a total of 45.1% of the overall variance. Three of the factors (Factors 1, 2 and 5) remained the same as in the exploratory factor analysis, but for Factors 3 and 4, the items migrated differently than in the exploratory factor analysis: the three items from the original Factor 4 (items 1, 5 and 11 about mental health and well-being) combined with three of the items in the original Factor 3 (items 3,7 and 8 about normalization of psychological problems) to form a new Factor 3; and the remaining three items in the original Factor 3 (items 12, 15 and 16 about causes of mental disorders) separated from the other items in original Factor 3 to form a new Factor 4. Using the 977 surveys included in the confirmatory factor analysis, the internal consistency of the original items included in Factor 1 (Cronbach's α=0.73) and Factor 2 (α=0.60) were acceptable, but the internal consistency of the original items included in Factor 3 (α=0.49), Factor 4 (α=0.39) and Factor 5 (α=0.42) were poor.
Identification of common mental disorders and attitudes about individuals with these conditions
The results for each item on the CAQ for the five vignettes are shown in Table 2 . The mean (sd) overall identification score computed from the first two questions of each of the five vignettes on the CAQ was 7.5 (3.0) out of a maximum score of 15. As expected, this overall identification score was moderately correlated with the total mental health literacy score on the MHKQ (r=0.32, p<0.001). Averaging across all five cases, 72% of respondents identified mental problems as the main problem of the individuals described in the vignettes, this value ranged from a low of 50% for generalized anxiety disorder to a high of 87% for schizophrenia. More than 20% of respondents misclassified the main problem in individuals with depression or anxiety disorder as 'burn-out'.
Correct identification of the specific disorder (question 2 for each vignette) ranged from a low of 19% for schizophrenia with predominantly negative symptoms to a high of 42% for mania. In 25% of cases the depression vignette was misclassified as 'neurasthenia', in 27% of cases positive-symptom schizophrenia was misclassified as depression, and in 24% of cases mania was misclassified as schizophrenia. For two of the vignettes more respondents misclassified the condition as another specific disorder than correctly identified the condition: 46% of respondents misclassified negative-symptom schizophrenia as depression and 36% of respondents misclassified anxiety disorder as neurasthenia.
The three main causes of these conditions identified by respondents (question 3) were work stress, 'problems with thinking' ('sixiang shang de wenti', which has no direct translation but implies 'worrying too much' and 'poor psychological resilience'), and negative life events. Work stress was the most commonly reported cause of depression and anxiety disorder while problems with thinking were the most commonly reported cause of mania and schizophrenia. The other three potential causes of these conditions included in the surveyhereditary causes, spirit possession and any other cause considered by respondents -were much less a multiple comparison tests found significantly higher scores in college graduates than in those who had finished middle school or high school and significantly higher scores in middle and high school graduates than in those with only had an elementary school education or less.
• 231 • commonly reported, accounting for a combined total of no more than 10% of attributed causes for depression, anxiety disorder, and schizophrenia and for 14% of the attributed causes for mania. Interestingly, a relatively high proportion of respondents (7.4%) identified spirit possession as the primary cause of mania. Respondents were also asked about help-seeking suggestions for each case (question 4). Seeking psychotherapy (34.2%) and psychiatric services (33.3%) were the two most common suggestions. For depression and anxiety disorder; there was also a substantial portion of respondents who suggested talking to friends and family or 'relaxing more'.
Respondents' attitudes about the five conditions described in the vignettes were assessed by CAQ questions 5 through 9. There was a relatively clear divide between the attitudes towards individuals with depression or anxiety disorders versus the attitudes towards individuals with positive-symptom schizophrenia or mania. Respondents were more likely to consider individuals with depression and anxiety 'normal', able to differentiate right from wrong, and able to continue working; respondents also felt it more likely that they themselves could (in the future) experience the symptoms of depression and anxiety than those of schizophrenia or mania. Respondents expressed fear about persons with positive-symptom schizophrenia and mania and believed that individuals with these conditions had a substantially increased risk of harming others. On the other hand, negative-symptom schizophrenia was likely to evoke sympathy and was not considered more dangerous to others than depression.
Association between demographic factors, mental
health literacy and recognition of common mental disorders The univariate and multivariate relationships between demographic factors and mental health literacy and the overall recognition score for common mental health disorders are shown in Tables 3 to 5 . Gender and marital status were not significantly associated with either mental health literacy or with the overall recognition score, but younger respondents and those with higher levels of education had better mental health literacy and were more likely to correctly identify the five common mental disorders. When simultaneously considering all factors in the multivariate linear regression analysis, both age and educational status remained independently related to both mental health literacy and the recognition of common mental health disorders, but the relationship between age and the recognition score was only at a trend level (p=0.066). [15] set the goal that by 2010 half of the general population would be aware of the characteristics and prevention of mental disorders. The mean overall mental health literacy score identified in this study of 71.9% suggests that this goal has been achieved in Shanghai, though the correct rate for some of the 20 items included in the survey -particularly those about the causes of mental disorders and about awareness of mental health promotion days -were less than 50%. This average correct response rate in Shanghai was higher than the corresponding rates (using the same scale) reported in Guangzhou (60.2%), [16] Changsha (68.5%) [17] and Xi'an (70.3%). [18] Previous studies about mental health literacy in Shanghai conducted in 2002 [19] and 2005 [20] used a different instrument so it is not possible to compare the current results with the previous results.
Further work -preferably involving both qualitative and quantitative components -is needed to assess the reliability and validity of the MHKQ and to make any necessary revisions. After removal of the four items that assess awareness about mental health promotion activities (and, thus, are not directly related to knowledge about mental illnesses) the internal consistency of the remaining 16 items was poor (Cronbach α=0.59). There were some differences between the results of the exploratory and confirmatory factor analysis and the internal consistency of items included in three of the five identified factors was poor. Moreover, the composition of these five factors was quite different from that of the four factors identified in a study using a slightly different version of the scale with middle school and high school students. [14] And the test-retest reliability of the scale needs to be assessed in adult respondents.
Once the reliability and validity of the scale is confirmed, follow-up studies using exactly the same scale in exactly the same manner at regular intervals are needed to determine whether or not Shanghai (and China) is experiencing the gradual increase in mental health literacy among community members that has been reported in western countries. [21] 
Knowledge about cases of common mental disorders
The recognition rates of common mental disorders found in this study were somewhat lower than those reported in a community-based study in Australia [5] that used openended questions to assess respondents' recognition of common mental disorders (unlike the closed-ended questions in this study). The proportion of respondents in Australia who correctly identified depression was 74% versus 35% in this study; and the proportion who recognized schizophrenia in Australia was 37% versus 30% in the current study. In this study schizophrenia was commonly misclassified as depression, and mania was commonly misclassified as schizophrenia. Despite the relatively low rates of recognition of common mental disorders identified in this study from Shanghai, we expect that recognition rates would be even lower in rural areas of China. Clearly, continued effort is needed to increase public awareness about common mental health conditions. Anxiety disorders are common mental disorders with a reported point prevalence of 5.6% in China [3] But there are few studies either in China or elsewhere that assess public awareness about anxiety disorders. In one study among college students in the United States, [22] 41% of respondents were able to recognize generalized anxiety disorder (GAD), about double the 21% who identified the condition in the current study. Interestingly, less than half (49.5%) of Shanghai respondents considered the individual described in the GAD vignette as suffering from a mental disorder, and 41% reported that most people would consider these symptoms 'normal'. It would appear that in Shanghai (and probably in China more generally) anxiety symptoms are considered a normal part of living that only occasionally justifies being classified as a psychological or psychiatric disorder.
The two main suggestions for help-seeking were psychological counseling and psychiatric services. This finding is consistent with those of another multicenter study in several urban centers in China. [23] But preferences for the source of help were influenced by the attribution of the condition. For example, depression and GAD were commonly considered the outcome of stress at work, 'burnout', physical problems, and negative life events, so a substantial proportion of respondents considered more relaxation and talking things over with associates as the most appropriate methods of dealing with the problem.
This study found that individuals with schizophrenia with positive symptoms (i.e., hallucinations and delusions) and individuals with mania are highly stigmatized. A large proportion of respondents expressed concern about adverse behaviors by individuals with these conditions, many believed that these individuals are unable to distinguish right from wrong, and most respondents considered these individuals at high risk of harming others. The relatively high stigma suggests that increased mental health literacy is not necessarily associated with decreased stigma towards mentally ill individuals, a finding that has been reported in western countries. [21] Nonetheless, many respondents also believed that individuals with schizophrenia or mania would be able to continue to work after treatment, suggesting that individuals with these conditions who seek care may experience lower levels of stigma.
Limitations
The reliability and validity of the MHKQ has not, as yet, been rigorously assessed. One study in middle school students [14] reported acceptable reliability and validity but another study in the general population [17] reported weak internal consistency. The internal consistency of the 20-items scale in this current study was acceptable (alpha=0.69) but correct response rates were over 90% for four items; these overly easy items produce a 'ceiling effect' and, thus, decrease the ability of the scale to discriminate persons with relatively high levels of mental health literacy. Further refinements of this scale are needed before it can confidently be employed as the standard for assessing the effectiveness of communitybased mental health promotion campaigns. At present the CAQ is primarily a descriptive instrument that describes awareness and attitudes about a variety of common mental disorders. The method of assessing the 'overall identification score' from the first two questions for each vignette that was developed for this analysis is cumbersome and the reliability of the score is unknown. Moreover, the method of assessing the attributions, suggested treatments, and stigmatization for each of the considered conditions (forcing choices between overlapping categories) has not been standardized, so the interpretation of the results is, necessarily, subjective. And some emerging mental health problems -such as alcohol abuse, drug use and dementia -were not considered in the CAQ. Further research with this scale is needed to assess the reliability of the identification score, to standardize the assessments of attributes and attitudes, and to expand the range of mental health conditions considered.
The most important evaluation of the validity of the MHKQ and CAQ has not yet been attempted in China. The scales will only be useful if they can predict the subsequent behavior of respondents. It needs to be demonstrated that these scales can predict respondents' behavior towards individuals with mental illnesses or their willingness to seek mental health care when they (or their family members) develop a mental illness. The presumed benefits of raising mental health awareness remain controversial. [24, 25] The long-held assumption that good mental health literacy improves communitylevel mental health needs to be confirmed in China using longitudinal intervention studies that demonstrate improved mental health outcomes in communities in which mental health promotion efforts have increased mental health literacy.
The selection of the target sub-district from each of the 19 urban districts was not done randomly, it was based on the willingness of the administrators of each subdistrict to participate in the study. The subsequent steps in the sample selection (identification of neighborhoods and of individuals in selected neighborhoods) did use random methods. The selection of cooperative subdistricts may have resulted in a slightly decreased representativeness of the overall sample to the total adult population in Shanghai, but it is unlikely that this had a substantial effect on the overall results of the study. However, the restriction of the study to permanent residents of Shanghai, excluding the large number of migrant workers, may have resulted in a slightly higher estimate of mental health literacy than would be the case if the migrant workers in the city were included in the sample.
Significance
This cross-sectional study establishes a baseline for the level of mental health literacy and for the level of recognition of common mental disorders in Shanghai. This baseline can be used to compare mental health literacy in Shanghai with that in other locations in the country and, more importantly, it can be used to monitor changes in mental health literacy over time as the mental health promotion activities envisaged in China's new mental health law are implemented. It should be possible to use these measures to assess the effectiveness of community-based mental health education programs. However, more rigorous assessment of the psychometric properties of the scales used to assess mental health literacy in Chinese respondents (MHKQ and CAQ) is needed; the scales will need to be revised to improve their reliability, validity and utility.
